The use of linear mixed effects models (LMMs) is increasingly common in the analysis of biological data. Whilst LMMs offer a flexible approach to modelling a broad range of data types, ecological data are often complex and require complex model structures, and the fitting and interpretation of such models is not always straightforward. The ability to achieve robust biological inference requires that practitioners know how and when to apply these tools. Here, we provide a general overview of current methods for the application of LMMs to biological data, and highlight the typical pitfalls that can be encountered in the statistical modelling process. We tackle several issues relating to the use of information theory and multi-model inference in ecology, and demonstrate the tendency for data dredging to lead to greatly inflated Type I error rate (false positives) and impaired inference. We offer practical solutions and direct the reader to key references that provide further technical detail for those seeking a deeper understanding. This overview should serve as a widely accessible code of best practice for applying LMMs to complex biological problems and model structures, and in doing so improve the robustness of conclusions drawn from studies investigating ecological and evolutionary questions.
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For continuous response variables (e.g. mass, length), a Gaussian (also termed 286 Normal) error structure is often appropriate. Linear regression using a Gaussian 287 distribution will directly predict continuous data y from a linear predictor of covariates 288 (Lindsay 1974). Thus, model coefficients are on the same scale as the units of the 289 outcome variable e.g. mm of rainfall, or kg of mass. In some cases, however, 290 transformation of the response variable may still be required to improve the fit of a 291 Gaussian model. For example, the additivity assumption can be violated if there is a 292 non-linear relationship between the outcome variable and the predictors, but log-293 transforming the outcome can often remedy this (Gelman & Hill 2007) . Conversely, the 294 goal may be to quantify differences in mean mass between males and females, but if 295 the variance in mass for one sex is greater than the other, the assumption of 
